IN CONGENITAL dextrocardia the problem is frequently whether dextroversion or a mirror-image dextrocardia is present. In the former the atria preserve their usual relationship in the frontal plane but the left ventricle lies anterior to the right. In mirror-image dextrocardia there is atrial inversion and the right ventricle lies anterior to the left.
IN CONGENITAL dextrocardia the problem is frequently whether dextroversion or a mirror-image dextrocardia is present. In the former the atria preserve their usual relationship in the frontal plane but the left ventricle lies anterior to the right. In mirror-image dextrocardia there is atrial inversion and the right ventricle lies anterior to the left.
The electrocardiographic findings are generally considered to be extremely useful in the differential diagnosis. A negative P wave in lead I has been repeatedly emphasized as the most constant and valuable electrocardiographic sign of mirror-image dextrocardia.1-8 Positive P waves in lead I are considered to be the characteristic feature of dextroversion ;3, 8-l0 indeed, some authors believe this to be the " sine qua non" that the heart is dextroverted. 11 These concepts are based fundamentally on the analysis of the direction of the spread of atrial depolarization in both conditions. Inasmuch as the atria are transposed in mirrorimage dextrocardia, the mean spatial vector of atrial activation is directed to the right, forward, and downward, producing negative P waves in lead I. In dextroversion, on the other hand, the atria are normally located in the frontal plane and the excitatory process, originating on the right side, spreads to the left, forward, and downward; therefore, the P waves are positive in lead I. As early as Circulation, Volume XXVI, September 1962 1889, before the electrocardiographic era, Waller12 recognized that the distribution of the cardiac potentials in mirror-image dextrocardia was diametrically opposite to that in normal subjects.
These criteria are undoubtedly of diagnostic help in the majority of cases. Nevertheless, cases with mirror-image dextrocardia and upright P waves in lead 1,13-15 as well as cases of dextroversion with negative P waves in lead 16, 13, 15-17 have been reported. For this reason Burgemeister17 spoke about the "confusing behavior" of the P waves in these conditions and Keith and co-workers15 stated that in the diagnosis of dextrocardia "electrocardiography has proved deceiving to a great extent since it has introduced diagnostic criteria which are confusing or inaccurate."
Recently we have had the opportunity to study a child with dextroversion of the heart associated with a ventricular septal defect and agenesis of the right lung in whom the P waves in lead I were inverted. In Postoperatively no significant cardiac murmurs were audible. The patient's course was complicated by severe respiratory distress, which inecessitated tracheotomny. Thereafter she did well and was discharged 3 weeks after operation in satisfactory condition.
Discussion
Negative P waves in lead I with a rightlying heart suggest the diagnosis of mirrorimage dextrocardia. Nevertheless, this diagiiosis was discarded after analysis of the unipolar leads ( fig. 1) From a theoretical view point another possibility could be considered in the electrocardiographic differenitial diagnosis, namely, that the ventricles are situated as in dextroversion and only the atria are inverted (mixed dextrocardia, type Illa of Arcilla and Gasul) .' Lev2' pointed out, however, that he had never seen such a case and Grant9 also stated that no case of dextroversion has so far been reported in which the atria were abnormal in position. On the other hand, Arcilla and Gasull cited one such case in their studies of 50 cases of congenital dextrocardia and at least two other cases, confirmed by postmortemn studies, have been reported.2 6 It seems therefore that this might be a cause of error but it is an extremely rare oiie.
Since the negative P waves in lead I in our case were clearly not due to atrial inversion as proved at operation, some other explanation must be sought. After exclusion of technical errors and obvious arrhythlmias. the other reeognized causes of inverted P waves in lead I in dextroversion include (1) atrial ectopic pacemakers ;6, 13, 15 (2) possibly, muarked right atrial enlargement;1 10 (3) the rare cases in which dextroversion is associated with inversioni of the atria.1' 2, 6 Ectopic pacemiakers, we believe to be the most frequent cause of diagnostic errors. The relative frequency of atrial ectopic rhythms in dextrocardia, dextroversion, and in situs inversus with levocardia has been pointed out by others ;6 13, 15 indeed, the occurrence of ectopic rhythms seem-s to be the explanation for the "confusing behavior" of the P waves.
As far as the negative P waves in lead I in the present case are coneerned one would be tempted to relate them to the rightward rotation of the atria ( fig. 4) and to a conseeutive deviationl of the mean P axis to the right.
It is uncertain, however, that this deviation is sufficient to project the AP vector on the negative half of lead I. Moreover, the atrial displacemnent cannot explain the backward direction of the spatial P axis, responsible for the negative P waves in the precordial leads. The most plausible explanation is that the P waves configuration reflects an abnormal atrial activation due probably to a nodal or to a low left atrial rhythm. This hypothesis is supported not only by elimination of other possibilities but also by the relatively short P-R initerval (0.12 second with a heart rate of 85) and bv analysis of the postoperative electrocardiogram ( fig. 7 ). This tracing, taken 2 weeks after surgery, shows quite pronounced changes in atrial activation. The position of the mean electrical axis of atrial activation in the frontal plane differs only slightly from the previous location (-150°v ersus -120°). Nevertheless, in the horizontal plane this axis, directed before the operation 
Summary
The electrocardiographie differentiation of dextroversion from mirror-image dextrocardia has frequently been based on the configuration of the P waves in lead IT the assumption being that P waves are upright in dextroversion and inverted in mirror-image dextrocardia.
A patient is presented with inverted P waves in lead I in whom an electrocardiographic diagnosis of dextroversion was made based on the analysis of the unipolar leads. This diagnosis was confirmed at surgery when a ventricular septal defect was successfully repaired.
The Sodi-Pallares method of analysis of the precordial leads is valuable in determining whether the left ventriele lies anteriorly-and to the left as in dextroversion or posteriorly and to the right as in mirror-imlage dextrocardia. Because of the frequeney of unusual atrial rhythms in patients with right-ly-ing hearts, the configuration of the P wave es is often unreliable. When there is a discrepancy between the result of analysis of atrial aetivation and that of ve:ntrieular activation, the latter should be used in determining whether dextroversion or mirror-image dextrocardia is present.
